otal of 5.7 million injuries and illnesses were eported in ~. J. S .. private industry workplaces during ()()(),resulting ma rate of6.I cases per 100 equivalent full time workers (Bureau of Labor Statistics [BLS], 2000b) . Each day in U.S. employment sites, an average of 9,000 workers sustain disabling injuries. In addition, 17 die from injury, and 137 die from work related diseases (National Institute of Occupational Safety and Health [NIOSH], 2002b) . The economic burden of this continuing toll is high. In 2001, the Department of Veterans Affairs invested more than $150 million in costs associated with work related injury (WRI) (U.S. Department of Labor, Employment Standards Administration Office of Workers ' Compensation Programs, 2002) . The most recent nationally reported annual occupational illness and injury direct health care cost was conservatively estimated at more than $418 billion (Leigh, 1997; National Safety Council, 1998) . · Lower range estimates for indirect costs were more than $837 billion for a combined total of $1.256 trillion (Leigh, 1997; National Safety Council, 1998) . Economic losses caused by WRI have been estii:nated in the range of I % of the gross domestic product. In addition, 6.25 million lost workdays are attributed to injuries each year (Levy, 2000) . An important and preventable group of WRis is musculoskeletal disorders. The most commonly reported musculoskeletal disorder is low back injuries, which account for 24% of all WRis (Myers, 1999) . Low back injuries cause more work absences than any other injury or disease. As a result, low back injuries are the most numerous and expensive of all WRls, comprising 31 % of total compensation costs (NIOSH, 1997) . Other less common musculoskeletal disorders include injuries of the shoulder, arm, wrist, knee, and ankle (Flegal, 1998) .
Several common factors thought to play a role in the occurrence of WRI include:
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• Age. • Gender. • Type of employment. • Status of employment (i.e., full versus part time). • Shift length. • Body mass index (BMI). • History of prior workers' compensation (WC) claims, especially re-injury to same body part. • Employee health and wellness activity attendance.
Sequelae of WRls include escalated WC costs, loss of productivity expenditures, increased number of employees on modified duty, and increased incidence of employees who are re-injured or acquire a new type of injury (Coggon, 2000; Feuerstein, 1999; Kenny, 1994; NIOSH, 1997) . Loss of productivity is defined as the lost time claim costs that must be absorbed by the employer for the first 45 days an employee is off work after injury has occurred. Thus, WRI is a costly, complex, and multifactorial public health phenomenon.
RISK FACTORS

Age
In general, advancing age increases the risk of musculoskeletal WRI (Faucett, 1998) . Workers ages 25 to 54 years account for more than 73% of WRI, individuals younger than 25 account for approximately 16%, and individuals older than 54 account for approximately 8% (NIOSH, 1997) . Although the risk of injuries declines for older workers, they typically miss more workdays per incident than younger workers (Melhorn, 2000) .
Gender
Men have a higher propensity for injury than women. Men account for approximately 70% of nonspecific WRI, with rates from 1.6 to 1.8 times higher than those for women (Centers for Disease Control and Prevention [CDC], 1998) . However, women account for a larger share .of certain illnesses and injuries, such as assaults from patients and repetitive motion disorder (Melhorn, 2000) .
Employment Type
Because of the physical work involved in providing direct patient health care, employees such as nursing and patient transport staff are particularly vulnerable to musculoskeletal WRI and associated pain-most often caused by straining, twisting, reaching, stooping, and lifting (Faucett, 1998; Myers, 1999) . Other less common causes of WRI include physical collision, slipping, tripping, falling, and repetitive motion. The BLS (2000a BLS ( , 2000b reports that, in addition to nursing, employee populations such as truck drivers, attendants, assemblers, janitors, cleaners, construction laborers, cooks, and carpenters are among the most vulnerable to overexertion type WRls, including lifting and physical collision.
Employment Status and Shift Length
Rotating shifts, working more than four consecutive night shifts or more than 8 hours per shift, reduced time off between shifts, and several consecutive workdays are also NOVEMBER 2003, VOL. 51, NO. 11
What Does This Mean for Workplace Application?
With skilled human health care resources becoming scarce, it Is important to better understand variables contributing to work related injuries (WAI) In the health care field. This study Illustrates how factors contributing to WRI among employee populations In medical centers can be identified. Understanding the multi-factorial personal characteristics and workplace issues surrounding WAI may be useful in planning interventions aimed at risk reduction and to produce a safer workplace. Examples of such Interventions include, but are not limited to, comprehensive post-offer examinations, increased employee education about personal health and safety, and the Implementation of protocols for prompt management of WAI.
important determinants of WRI (Kerstedt, 2000; Love, 1997) For example, employees who work the night shift or varying shifts are more likely to be injured secondary to sleep deprivation and to experience sequelae such as disturbed sleep and wakefulness, gastrointestinal disorders, and cardiovascular disease. In addition, many WRis tend to occur toward the end of a shift, possibly because of fatigue and decreased alertness (Kerstedt, 2000) .
Body Mass Index
One modifiable personal characteristic that increases the risk for musculoskeletal WRI is increased BMI. Overweight is defined as a BMI higher than 25, and obesity is defined as a BMI higher than 30 (Faucett, 1998; Myers, 1999) . However, little is known about the way in which BMI contributes to WRI in various employee populations. Body mass index related morbidity has been estimated at 6.8% of U.S. health care costs by contributing as a risk factor for ankle fractures, back injury, radiating neck pain, median mononeuropathy at the wrist, and increased absenteeism (Flegal, 2002; Leigh, 1997; Myers, 1999; Wolf, 1996) . Thus, BMI data collected at initial employee health physicals may assist employers in predicting and preventing costly musculoskeletal WRI in prospective staff.
Prior Workers' Compensation Claims
Although limited information is available in previ~ ous research concerning the association of prior WC claims on injury during current employment, prior WC claims have been cited as a risk factor. According to one study of hourly industrial workers, back injury claimants tend to have multiple previous claims for re· injury of the back compared with the non-back injury claimants (Dempsey, 1997) . In addition, Daltroy (1997) reported that risk factors for back injury among mail handler employees include workers with a history of back injury claim. 
H11/th and Wsllnsss Attsndancs
Research has been conducted focusing on the positive effects of health and wellness programs at the worksite (Aldana, 2001; Yen. 2001 ) . A review of studies using control groups found a relationship between comprehensive health promotion programs and reductions in health care costs, health risks, absenteeism, and personnel turnover (Gebhardt, 1990) . Such programs include employee fitness, wellness, and health promotion programs. Comprehensive onsite health promotion programs attained the most positive clinical outcomes for the employees and most positive cost outcomes for the employers (Aldana, 2001; Yen, 2001) .
Lost Tims Claims
The most recent estimates for total time lost from work because of WRI for all industries was 125 million days (NIOSH, 2002a) . According to the most recent statistics from NIOSH (2002a), sprains, strains, and tears accounted for the largest number of injuries with days away from work. These injuries were responsible for approximately 799,000 cases of Jost work days in 1997. Nearly half those cases (n = 385,000) involved the back, accounting for more than 80% of all traumatic back injuries and disorders (NIOSH, 2002a) . Other categories accounting for many days away from work were bruises and contusions (n = 166,000 cases}, cuts and lacerations (n = 134,000 cases). and fractures (n = 119,000 cases) (NIOSH, 2002a) . Few studies have estimated loss of productivity or lost time specifically among hospital employees.
SIGNIFICANCE
The health care industry is currently experiencing the largest number of non-fatal injuries of any industry (CDC, 1997) . The Veterans Health Administration, the largest integrated system of care in the world with a health care budget of $15 billion. is also experiencing vast numbers of WC claims (Fisher, 1995) . Part of the Veterans Health Administration, the Central Arkansas Veterans Healthcare System (CAVHS) medical ce~ter is~ 2,900 employee facility operating in two large, disassociated campuses, one in urban Little Rock, Arkansas and the other in suburban North Little Rock. The cost of WC claims to the medical center averages $1.5 million per year (CAVHS, Department of Human Resource Management Services [DHRMS], 2000) . The medical center is striving to decrease WC costs by improving the process in which employees are screened for risk for WRI, educated about safety and health issues, and by developing protocols to promptly treat and to assist injured employees to return to work on modified duty.
Many important risk factors for WRI (e.g., age, gender, employment type, employment status, shift length, BMI, WC claims prior to current employment, employee health and wellness activity attendance, lost time claims, medical and loss of productivity costs) have not been well investigated in medical center employees. Therefore, these variables were examined to best characterize the injuries of various occupation and service title groups. The relationship of the variables to type, site, and frequency of injury was also explored. 
METHODS
Varlab/B Dsflnltlons Dsslgn
. An exploratory design involving retrospective ch.art review of medical center employees was used to examme (see Table 1 ):
Operational definitions of the study variables are outlined in Table 1 . Injury claims with "lost time," also known as loss of productivity or continuance of pay, are those in which an injured employee was paid by the medical center for time off work starting the day after the incident of a traumatic WRI for up to 45 calendar days (Federal Employees News Digest, 1999) . The employee receives regular pay to eliminate any interruption in pay while the OWCP is processing an employee's claim. Injury claims with "no lost time" are those in which an injured employee either did not lose time from work after injury or chose to use personal leave time-for example, vacation time, rather than official medical center leave or compensation of pay, for time off after injury.
• we claims prior to current employment.
• Employee health and wellness activity attendance. • Lost time claims. • Medical and loss of productivity costs. • Type and site of injury among medical center employees.
Sample
The sample included all employees with a single, first time WRI at the medical center from years 1998 to 2000 (n = 233). Injured employees whose claims were denied were excluded. Charts of sample employees were reviewed from the medical center employee health records located on both Little Rock and North Little Rock, Arkansas campuses. Permission of the CA VHS DHRMS was obtained for data collection. The University of Arkansas for Medical Sciences Human Research Advisory Committee Institutional Review Board and the CAVHS Research and Development Committee approved the study.
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Employment type was split into five categories based on job responsibilities, environment, and patient contact, which are presented in Table 2 . Injuries were described by type of physiological etiology and by injured body part. The following definitions were used for injury type: • Strain is an injury because of exertion by lifting, pushing, or pulling. • Repetitive motion, also known as cumulative trauma disorder (CTD), is an injury acquired over time from continuous same movement exposure and includes carpal tunnel syndrome. • Exposure is an injury that includes exposure or reaction to, for example, chemicals or an allergy to a noxious substance or event, for example latex. • Being struck includes being struck by, struck against, and in contact with a stimulus for injury including motor vehicle accidents. Table 3 displays the characteristics of injured medical center employees with their first injury.
RESULTS
Age and Gender
The majority of the employees in the sample were women (n = 149; 63.90%). The mean age for the sample was 46.02 years (SD= 8.36 and 56 (see Table 3 ). An additional 12% (n = 28) were first injured between ages 57 and 69. Thus, 62% of medical center employees experienced their first injury at age 45 and older. No statistical difference was found in the mean age at the time of first injury among occupation and service title groups (F = 2.322; df 4, p = 0.058) (see Table 4 ).
Direct Caregivers
Among the sample employee charts reviewed, the most frequently occurring occupation and service title category was direct caregiver (n = 111; 47.6%). This category first injury than all other employee types (see Table 5 ).
low back (n = 38; 34.2%) and foot (n = 15; 13.5%). Finally, nearly three quarters (n = 79; 71.2%) of injured direct caregivers were overweight with a BMI greater than 25. Of these, 28.8% (n =32) had a BMI between 30 and 39.99, indicating obesity, and 11.7% (n = 13) had a BMI between 40 and 54.99, indicating extreme obesity.
Malntsnancs Workers
Medical costs per injury for this group ranged from $21 to $12,136 with a mean of $484.75 (SD= $1,541.93). Loss of productivity cost per injury was between $0 and $13,916 with a mean of $642.05 (SD= $1,722.21). Direct caregivers were most likely to experience a strain (56.8%) or being struck (15.3%) as their initial injury type. The most commonly injured sites for direct caregivers were the The smallest proportion of sample employee charts reviewed (n = 13; 5.6%) was in the maintenance occupation and service title category, which also comprises the smallest percentage of all medical center employees. The mean age of maintenance workers at the time of their first injury was 50.23 (SD= 9.54) with a range from 36 to 68 Table 5 ). A large majority of maintenance workers (n = 9; 69.2%) did not attend employee health and wellness activities. Medical costs per injury for maintenance workers ranged from $36 to $4,195.82 with a mean of $750.24 (SD = $1,420.68). Approximately 31 % (n = 4; 30.8%) of this group had loss of productivity costs per injury in the highest range between $381 and $30,808 with a mean of $2,436.39 (SD= $1,722.21).
Maintenance workers were most likely to experience a strain (n = 6; 46.2%), repetitive motion (n = 2; 15.4%), or an exposure or reaction (n = 2; 15.4%) as their initial injury type. The most commonly injured sites for maintenance workers were the shoulder (n = 3; 23.1 % ) and back (n = 3; 23.1 % ). A majority (n = 11; 84.6%) of employees in maintenance were overweight with a BMI greater than 25. Of these, 53.8% (n = 7) had a BMI between 30 and 39.99, indicating obesity, and 7.7% (n = 1) had a BMI between 40 and 54.99, indicating extreme obesity.
Clsr/cal/Ancll/ary Worksrs
The mean age of clerical/ancillary employees who made up 21.9% (n = 51) of the sample was 44.43 (SD= 8.18) at the time of first injury, with a range from 21to59 years (see Table 5 ). Fewer than half of clerical workers (n = 23; 45.l %) attended employee health and wellness activities. Medical costs per injury ranged from $91 to $10,694 with a mean of $689.19 (SD= $1,865.94). A notable portion (n = 14; 27.4%) of this employee group had loss of productivity costs per injury in the highest range, between $381 and $30,808 with a mean of $1,074.70 (SD = $4,414.43). Clerical workers were most likely to experience a strain (n = 16; 31.4%) or repetitive motion (n = 11; 21.6%) as their initial injury type. The most commonly injured sites for clerical/ancillary workers were the arm/wrist/elbow (n = 15; 29.4%) and back (n = 9; 17.6%). Nearly three quarters (n = 38; 74.5%) of the clerical/ancillary workers were overweight with a BMI greater than 25. Of these, 41.2% (n = 21) had a BMI between 30 and 39.99, indicating obesity, and 9.8% (n = 5) had a BMI between 40 and 54.99, indicating extreme obesity.
Custodia/ Worksrs
Custodial occupation and service title workers (n = 41; 17.6%) of the sample had a mean age of 47.37 (SD= 6.29) at the time of their first injury with a range from 34 to 62 years. The majority of custodial workers (n = 25; 61.0%) did not attend employee health and wellness activities. Medical costs per injury ranged from $88 to $30,317 with a mean of $1,332.38 (SD= $5,015.38). Custodial workers incurred the highest mean medical cost per injury of all employee types (see Table 5 ).
The loss of productivity cost per injury for this employee group was between $0 and $12,226 with a mean of $674.23 (SD = $2,102.13). Nearly half of the custodial workers (n = 20; 48.8%) experienced a strain as their initial injury type. The most commonly injured sites for custodial workers were the back (n = 15; 36.6%) and foot (n = 7; 17 .1 % ). Not unlike other workers, a majority of the custodial employees (n = 26; 63.4%) were overweight with a BMI greater than 25. Of these, 17.1% (n = 7) had aBMI between 476 30 and 39.99, indicating obesity, and 12.2% (n = 5) had a BMI between 40 and 54.99, indicating extreme obesity.
Mlscs/lansous Worksrs
Workers in the miscellaneous occupation and service title category (n = 17; 7.3% of the sample) had a mean age of 48.94 (SD = 8.77) at the time of initial injury, with a range from 31 to 59 years (see Table 5 ). Fewer than half (n = 8; 47.1 %) of these workers attended employee health and wellness activities. Medical costs per injury ranged from $95 to $2,309 with amean of $200.18 (SD= $594.63). The loss of productivity cost per injury for this employee group was between $0 and $7,701 with a mean of $303.12 (SD= $558.75). Miscellaneous workers were equally likely to experience a strain (n = 6; 35.3%) or an exposure/reaction (n = 6; 35.3%) as their initial injury type. The most commonly injured sites for miscellaneous workers were head/face/ears/eyes/nose (n = 4; 23.5%) and abdomen/ribs (n = 4; 23.5%). A majority of miscellaneous workers (n = 12; 70.6%) were overweight with a BMI greater than 25.
Of these, 35.3% (n = 6) had a BMI between 30 and 39.99, indicating obesity, and 11.8% (n = 2) had a BMI between 40 and 54.99, indicating extreme obesity.
Emp/oymsnt Status
Most of the medical center employees reviewed for this study (n = 224; 96.1 % ) worked 80 hours per 2 week pay period, which is considered full time (see Table l) and they most commonly experienced a strain (n = 109; 48.7%) or being struck (n = 28; 11.1%) as their initial injury type (see Table 3 ). Part time employees, or individuals who worked fewer than 80 hours per 2 week pay period most commonly experienced being struck (n = 2; 22.2%), a slip/trip/fall (n = 2; 22.2%), or a strain (n = l;
12.5%), as their initial injury type. The most commonly injured site for full time employees was the back (n = 67;
98.5% ), and the most commonly injured site for part time employees was the foot (n = 2; 22.2% ).
Shift Lsngth
The 12 
Body Mass lndsx
Nearly three quarters (n = 166; 71.2%) of injured medical center employees were overweight, defined as a BMI greater than 25 (see Table 3 ). Of these, 31.3% (n = 73) had a BMI between 30 and 39.99, indicating obesity, and 38.5%) as their initial injury type. In addition, the most commonly injured sites for those employees who had a BMI in the highest range were the knee (n = 6; 23. I%), back (n = 5; 19.2%), and abdomen/rib (n = 5; 19.2%). Nearly half of employees in each of the two highest medical cost per injury ranges ($656 to $1,749; n = 7; 46.6% and $1,750 to $30,317; n = 7; 43.8%) also had a BMI in the two highest ranges (30 to 54.99) (see Table 6 ). Similarly, more than half of employe~s ~n each of the two highest loss of productivity cost per mJury ranges ($381 to $1,239; n = 15; 53.6% and $1,240 to $30,808; n = 22; 66.7%) also had a BMI in the two highest ranges (30 to 54.99). An association was found between increasing BMI and loss of productivity cost (Pearson chi square = 24.13; df = 9; p = 0.004), and weak evidence of an association between BMI and injury site (Pearson chi square 36.82; df = 27; p = 0.098) (see Table 4 ).
Prior Workers' Compensation Claims
The majority of injured medical center employees (n = 139; 59.7%) had not filed a claim prior to their current employment (see Table 3 ). The mean age of employees who had filed a WC claim prior to medical center employment was 46.05 (SD = 7 .97). More than half (n = 94; 60.5%) of employees who had filed a previous claim were between ages 45 and 68. In addition, these employees most commonly experienced a laceration/needlestick (n = 1; 100%) or a slip/trip (no fall) (n = 8; 61.5%) as their initial injury type. The most commonly injured sites for employees associated with a prior claim were the back (n = 25; 26.6%) and arm/wrist/elbow (n = 17; 18.l % ).
Lost Time Claims
A majority of employees in the sample (n = 146; 62.7%) incurred lost time for their injury. Lost time was moderately correlated with injury type (Pearson chi square = 14.995; df= 7;p = 0.036) (see Table 4 ). For example, of 18.8 37.5 37.5 6.3 6.9 employees who incurred lost time, the majority experienced more traumatic injury types such as a strain (54. l % ), being struck (13.7%), or a slip/trip/fall (12.3%) . The injury type that incurred the most lost time was a strain (n = 79: 71.2%). In addition, lost time was highly correlated with injury site (Pearson chi square= 37.644; df = 9; p = 0.00).
For example, of employees who incurred lost time, the majority experienced injuries in highly mobile sites such as the back (n = 55; 37.7%), hand/finger/thumb (n = 17;
11.6% ), or knee (n = 17; 11.6% ), which may interfere with completing major work tasks. The injury site that incurred the most lost time was the back (n = 55; 80.9%).
Medical and Loss of Productivity Costs
The mean medical cost per injury was $680.20 (SD = $2,538.62) with a range from $21 to $30,317 (see Table 3 ). The total medical cost for the sample was $158,485.79.
Almost half (n = 113; 48.5%) of all medical costs were for employees between ages 45 and 56. More than three quarters (n = 186; 79.8%) of all medical costs were for employees between ages 33 and 56 (see Table 7 ). The mean loss of productivity cost per injury was $858.52 (SD = $3,157.31) with a range from $0 to $30,808. The total loss of productivity cost for the sample was $200,034.12. Total combined medical and loss of productivity costs for this sample was $358,519.91, and the mean combined cost per injury was $1,538.72 (SD= $7,234.65).
Injury Characteristics and Costs
Injury type. Medical center employees most commonly experienced a strain (n = 111; 47.6%) or being struck (n = 30; 12.9%) as their initial injury type (see Table 3 ). Injured employees in the sample least commonly experienced a laceration/needlestick (n = 1; 0.4%).
Injuries occurred most often among employees within the 45 to 56 year age range (n = 113; 48.5%). An additional 12% (n = 28) of injuries were among employees ages 57 to 68. Individuals ages 33 to 44 were more likely to experience being struck (n = 13; 43.3%) or a slip/trip/fall (n = 11; 39.9%). A slip/trip (no fall) more commonly occurred among the older employees, ages 45 to 56 (n = 11; 84.6%) and 57 to 68 (n = 2; 15.4%). However, almost a third (n = 9; 32.1 %) of employees ages 57 to 68 experienced a strain as their initial injury type. No employees in the sample experienced emotional stress/other as their initial injury type. Most injury types occurred roughly equal to the gender distribution of the sample, which was two thirds women (n = 149; 63.9%). However, women (n = 16; 53.3%) and men (n = 14;
46.7%) similarly experienced being struck as their initial injury type, and men (n = 4; 66.7%) experienced a bending/stooping/twisted injury more often than women (n = 2; 33.3%). An association was found between employment type and injury type (Pearson chi square= 44.50; df = 23, p = 0.025) (see Table 4 ).
Of all injury types, strains incurred the highest mean medical expenses ($858.18; SD = $3,301.82). Slip/trip (no fall) ($803.67; SD= $2, 184.63) and bending/stooping/twisted ($803.47; SD = $1,661.91) injury types incurred the second and third highest mean medical costs for the sample, respectively. The two least medically expensive injury types were exposure/reaction ($269.79; SD= $477.16) and slip/trip/fall ($264.78; SD = $388.14). However, exposure/reaction injury types incurred the highest mean loss of productivity costs ($1.497.13; SD= $6,021.25), and strains incurred the second highest mean loss of productivity costs ($1, 055.26; SD= $3, 489.96) .
Injury site. In general, the most commonly injured sites among medical center employees were the back (n = 68; 29.2%), arm/wrist/elbow (n = 33; 14.2%), and foot (n = 29; 12.4%) (see Table 3 ). The least commonly injured site was psychological/other (n = O; 0%) and the buttocks/hip/leg/ankle (n = 2; 0.9%). No injuries of the psychological/other site were represented in the sample. The three most commonly injured sites among 57 to 68
year olds in the sample were the arm/wrist/elbow (n = 5; 17.9%), foot (n = 5; 17.9%), and abdomen/ribs (n = 5; 17.9%). Among employees in the 33 to 44 year age group (n = 73; 31.3% ), the three most commonly injured sites were the knee (n = 11; 50% ), neck/throat (n = 2; 50% ), and shoulder (n = 8; 44.4%). Most injury sites were distributed the same as the gender distributions of the sample. However, foot injuries were similar for women (n = 14; 48.3%) and men (n = 15; 51.7%), and buttocks/ hip/leg/ankle injuries occurred only in males. $1,626.10) . The highest mean loss of productivity costs were caused by injuries of the head/face/ears/eyes/nose ($3, 18 l.5 l; SD = $9,089.39). Hand/finger/thumb site injuries also incurred significant loss of productivity costs ($1, 354.94; SD= $3, 158.67) .
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DISCUSSION
This study provides a picture of the characteristics of injured medical center employees associated with occupational illness and injury. These characteristics include employees who are: • Women.
• Ages 45 to 56. • Heavy physical laborers. • Obese with a BMI greater than 30. • Individuals with previous WC claims. • Full time workers on 8 to 12 hour shifts. • Individuals with lost time associated with their current claim.
• Individuals who do not attend employee health and wellness activities.
Most injuries occurred among female employees ages 45 and older, indicating that sample demographics were remarkably representative of the overall medical center employee population. In relation to age, workers older than 56 seemed to experience costly slip/trip (no fall) accidents injuring the arm/wrist/elbow, foot, or abdomen, suggesting balance or gait instability caused by the natural aging process. Repetitive motion disorders were also common among employees ages 56 and older. These findings are consistent with past research (Faucett, 1998; NIOSH, 1997) . Repetitive motion disorders require further investigation to determine risk factors and to plan interventions such as ergonomics training to reduce occurrence. Younger age groups, such as employees 33 to 44, experienced more traumatic type injuries. These included injuries such as being struck or slip/trip/fall accidents injuring shoulders and knees. Younger employees may also benefit from future study to determine their risks, with safety in-services accordingly.
According to previous research, long working hours, rotating shifts, inadequate staffing, advanced age, female gender, and increased BMI may be important factors in direct caregivers that interact to increase the risk of WRI (Faucett, 1998; Kerstedt, 2000; Leigh, 1997; Lov~, 199?; Melhorn, 2000; Myers, 1999; Wolf, 1996) . Similarly m this study, direct caregivers po.ssessed ne~ly ~l o~ these characteristics and thus reqmre more mvest1gation to determine their risk for WRI.
Maintenance and clerical/ancillary workers' injury patterns of costly back strain and upper extremity repetitive motion injuries most probably reflect the amount of physical work, hand tool manipulation, computer data entry or word processing required of these employment type; (BLS, 2000a (BLS, , 2000b . F~rther.study t? assess risk for injury is necessary, especially m relation to BMI, which has been shown in the literature to play a role in musculoskeletal injury and CTDs, such as carpal tunnel syndrome and median neuropathy at the wrist (Coggon, 2000· Faucett, 1998 Feuerstein, 1999; Myers, 1999) .
Fi ndĩgs
may be used to formulate beneficial pre-placement screening programs for high risk new employees to prevent WRI. Screening may include consideration for alternate duty based on the ability to safely perform the functional requirements of the position desired. Findings may also contribute to the development of preventive efforts for current employees, such as proper body mechanics and ergonomics training.
Custodial employees are also a group on which to focus future study to determine risks for back strain and foot damage common injuries among this employment type (BLS, 2oooa, 2000b) . Of concern to the m~di cal center, these preventable injuries incurred the highest mean medical costs of all the employment types.
Injured miscellaneous employees suffered traumatic injuries such as torso strain and environmental ex~osure. These injury patterns may be because of unpredictable working environments and duties as dictated by their employee position descriptions. Further research to determine injury risk and the best methods for prevention, such as job safety education, may help protect this group from traumatic injuries.
This study is consistent with previous research suggesting that full time employment involving long working hours may be unfavorable to employees' physical health (Kerstedt, 2000; Love, 1997) . Twelve hour shiftworkers, who are mostly direct caregivers, had higher mean medical costs than 8 hour shiftworkers, even though the majority of employees were injured while working an 8 hour shift. This finding highlights the importance of future research to substantiate the importance of injury prevention programs, especially focusing on back strain in direct caregivers or for individuals who work more than 8 hours or rotating shifts.
Obesity, defined as a BMI greater than 30, and extreme obesity, defined as a BMI greater than 40, was prevalent in these injured employees. In effect, much of the NOVEMBER 2003, VOL. 51, NO. 11 sample (42.5%) had a BMI between 30 and 54.99. This is a noteworthy finding in that obesity and extreme obesity for individuals in the sample was greater than the current national average or current prevalence in the U.S. population (Expert Panel on the Identification, Evaluation, and Treatment of Overweight and Obesity in Adults, 1998; Flegal, 2002) . In addition, three quarters of employees with back injuries had a BMI greater than 28. This finding is consistent with previous studies indicating that a high BMI, defined as greater than or equal to 25, has been shown to be a precursor to injury, disability, and other medical problems (Faucett, 1998; Myers, 1999) .
Of concern to the medical center is that the number of the employees with high cost injuries also had a BMI in the highest two ranges (30 to 54.99). Specifically, direct caregivers and clerical/ancillary employees with low back injury and knee injury from strain or slip/trip/fall were among those with the highest BMis and are groups for whom further study is necessary. Findings from future research may help determine risk for injury and identify appropriate interventions such as proper body mechanics and ergonomics education and job task risk analysis to prevent injury. As a result, employee safety may be improved while limiting the physical and financial burdens of WRI.
Prior WC claims among employees with back strain was a finding consistent with current literature (Daltroy, 1997; Dempsey, 1997) . Future studies are needed to determine risk factors associated with this finding to protect employee health and minimize medical center WC claims.
In the literature, health and wellness activity attendance has been shown to have positive health and work influences on employees (Aldana, 2001; Yen, 2001) . That so few employees had attended a health and wellness activity indicates a need for additional study to determine its effect on WRI risk. Future research will also provide a basis for reducing WRI through injury prevention education focusing on the utility of health and wellness employee programs.
Limited research has described WRI in relation to lost time specifically among hospital employees. This study revealed most first time injuries incurred lost time and suggests certain injuries may be associated with more lost time than others. For example, back, hand/finger/thumb, and knee injuries incurred more lost time than all other injury sites, which is consistent with the literature (NIOSH, 2002a) . An explanation for this may be that these injuries are consistent with loss in strength, mobility, and dexterity, which may inhibit an employee from performing usual job duties. Consequently, an employee may require extended time off for recuperation or to assume modified duty following a traumatic injury of the back, hand, or knee.
Head, upper extremity, and low back strains or injuries occurred most commonly and incurred the highest mean medical and loss of productivity costs among medical center employees. This finding is similar to previous research (Myers, 1999; NIOSH, 1997) . More studies focusing on custodial and maintenance employees are needed to discern their specific risks for high cost WRI. The total combined medical and loss of productivity injury expenses for the 233 injured medical center employees are of great concern to the medical center and the Veterans Health Administration, especially if risk for expensive injuries can be clarified through research. Findings may then contribute to the design of appropriate interventions, work task risk screening, and modified or alternate work duty.
LIMITATIONS
Because of the non-experimental nature of this study and small sample size, temporal cause and effect conclusions may not be readily inferred. However, use of a comparison group in a future case control study may assist in determining risk for WRI to plan appropriate interventions. Another weakness of this study was the use of a secondary data source (e.g., medical records), which may suffer from errors in data measurement and entry, and missing data. The study was also limited by the heavily skewed sample distribution. Nearly half of the employees in the sample were direct caregivers, which limits data availability of the other employment types. Despite the shortcomings of the study design and sample, exploratory research is an effective and preliminary method by which to collect a large amount of data, describe and characterize a large number of variables between groups in a short period of time, and provide a realistic approach to understanding problems not readily amenable to experimentation (Polit, 1995) .
CONCLUSION
This article describes medical center employees who may benefit from further study to determine their risks for WRI. In general, future research should be focused on employees who: • Are older. Specifically, direct caregivers and maintenance and custodial workers may benefit from future study to better understand their propensity for costly musculoskeletal injuries. Clerical/ancillary employees may benefit from future study to investigate their propensity for expensive musculoskeletal injuries, increased BMJ, and repetitive motion disorders associated with increased lost time. Miscellaneous employees may benefit from future study to determine risk factors for traumatic WRI.
Because of the current economic and societal climate, increasing concern for personal wellness, and potential for an increasing military work force who may require medical care, it is crucial for this medical center and other similar veterans' health care institutions to reduce the physical impact and minimize costs associated with WRI. Future research is warranted to investigate selected risk factors and determine risk profiles for various types of injury among medical center employees.
Findings from this research may be used to develop effective interventions, such as new employee screening 480 procedures to identify at risk employees; comprehensive in-services directed at injury prevention, including safety programs, work practices, job task analysis, and health promotion programs; and protocols to assist injured employees in returning to work on alternate or modified duty. The findings from this study offer occupational health care providers preliminary information for moving toward more advanced risk factor analysis and outcomes research of WRI in hospital employees.
